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Figure 6.1: The ordered values ofthe plural-singular odds on a logarith- 
mic scale (a) and its quartiles (b); before removing the outliers (c) and 


after removing outliers (d) 
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overt plural markers correspond to singular-dominant nouns. As such, the higher 
an embedded lexical item’s plural-singular ratio, or the odds, the more likely this 
item will appear with embedded-language plural marking in bilingual speech. 
Thus, embedded-language plurals appear to be accessed and selected in online 
speech production as units. 


Russian 


Plural marker language 


German 4 
3 -2 -1 0 1 2 3 
Plural-singular ratio, log scale 
Figure 6.2: The relationship between the plural-singular ratio (on a log- 


arithmic scale) and the language of the overt plural marker. Russian is 
the matrix language (ML), German is the embedded language (EL). 


6.5.2.2 Stem-final segment of the insertion 


In this section I analyse the stem-final segment of an inserted lexical item as a 
predictor of the language of its plural marker. I identify stem-final segments of 
the nouns’ base forms, i.e., the forms in the nominative singular. For example, 
the stem-final segment of the word Tiirke “Turk’ is a vowel. As shown in §6.5.1, 
several strategies are employed to enable the addition of Russian inflectional 
suffixes, marking the plural, to German stems ending in vowels. As mentioned 
above, these strategies aim at hiatus resolution at the morpheme boundary. One 
strategy is to delete the vowel, if it is unaccented, regardless of its quality, as in 
(18), another option is to insert a consonant, or a consonant cluster, which, as a 
rule, correspond to parts of Russian derivational suffixes. Crucially, the need to 
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resolve the morphophonological mismatch may also result in the use of German 
plural markers on German stems ending in vowels. This is particularly charac- 
teristic of stems whose final vowels are accented. In contrast to the morphopho- 
nological constraint formulated above, the assumption here is that even German 
nominal stems with unaccented vowels in the final position may tend to occur 
with German plural markers in otherwise Russian sentences. In other words, if 
the stem-final segment of the inserted lexical item is a vowel, the chance that 
this item will be used with a German plural marker is high, and vice versa, if the 
final segment of an inserted stem is a consonant, the preference for a Russian 
inflection in plural contexts will be strong. 

The data were coded for the presence, or absence, of a vowel in the stem- 
final position of inserted German nouns. In the case of the stem-final /r/, its con- 
sonantal and vocal realisations were treated separately and were respectively 
coded. Figure 6.3 displays the relationship between the sound at the stem end 
and the language of the plural marker. According to Figure 6.3, the proportion of 
embedded-language plural markers is skewed depending on whether stems fea- 
ture final vowels. This is in line with the hypothesis that noun insertions with 
vowels in the stem-final position favour German plural markers, while Russian 
plural markers are more common on stems ending in consonants. Whether the 
segment in the stem-final position of a German insertion has explanatory power 
regarding the variation in the data will be further examined and discussed in 
§6.6. 


6.5.2.3 The morphological case of the slot 


The mismatch in the nominal systems of German and Russian could be consid- 
ered an additional motivation to use Russian inflectional suffixes when inserting 
German lexical material into Russian sentences. The languages are nonequiva- 
lent in two respects: First, the Russian morphological cases outnumber the Ger- 
man cases at least six to four. Second, case in German is principally not marked 
morphologically on the stem, but rather syntactically on the determiner (see 
§6.3.2). However, my corpus contains no instances of insertion of fully-fledged 
noun phrases, nor is morphological marking by the dative suffix -(e)n attested 
on inserted German plurals. Hence German plurals remain unmarked for the 
morphological case. In contrast, the degree of syncretism among Russian plural 
inflections is sizeably lower. In order to mark the case overtly and thus in line 
with the general pattern of the Russian nominal system, speakers may tend to 
utilise Russian plural markers, especially if the case projected on the slot is a 
non-core case, i.e., neither the nominative nor the accusative. 
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German Russian 


consonant 


Stem-final segment 


vowel | | 


Plural marker language 


Figure 6.3: The relationship between the choice of the language for 
overt plural marking on German noun insertions and the final segment 
of the stem. Russian is the matrix language (ML), German is the embed- 


ded language (EL). 


The nominative and the accusative case have a special status in the Russian 
declensional system. In the data set, the nominative plural is generally expressed 
by the inflection -i and its phonological allomorph -y, with the exception of the 
inflection of the masculine plural -á, occurring in the form bauer-a ‘peasants’ in 
analogy with such Russian nouns as professor-a and traktor-a. The same inflec- 
tions are used for the accusative plural of inanimate nouns. Note that no animate 
nouns are attested in the data set in the form of the accusative plural (which re- 
quire inflections identical with the genitive plural). In other words, apart from 
one instance of the inflection -a, the nominative plural and the accusative plural 
appear both to be marked solely by the inflection -i and its allomorph -y. As such, 
the inflection -i (-y) is regarded as a prototypical plural marker of Russian nouns; 
the inflection -y also marks plural on predicative short adjectives, as in umn- 
y ‘clever-pr’, and the inflection -i marks the plural on verbs in the past tense, as 
in by-l-i "be-PAST-Ppr', thus reinforcing their status as prototypical plural markers. 
Additional evidence for this assumption comes from language acquisition. As the 
most frequent plural inflection in the declensional system of Russian nouns, -i (y) 
is the first plural inflection to be acquired by Russian learning children and is the 
one most often generalised in the process of acquisition (Gagarina & Voeikova 
2009). As previously outlined, the status of this formative is similar to the status 
of German plural inflections in that they are also distinguished by syncretism. 


232 


6.6 Statistical model 


We may assume that similarity between German plural markers and Russian in- 
flections expressing the plural in the core cases facilitates insertion of German 
plural forms. In other words, if the case projected on the slot is nominative or 
accusative, German plurals can be accommodated easily. The opposite seems to 
hold as well: German noun stems will take Russian plural inflections if the slots 
in which they are inserted require non-core cases. 

These hypotheses determined the coding of the data with respect to the case. 
The German noun insertions examined were analysed for the morphological case 
projected on the slot in which they were inserted. Following the argumentation 
above, the items fell into two groups: one group included the items in nomina- 
tive and accusative slots, and the other group was made up of the items in the 
non-core cases, namely, the genitive, the dative, the instrumental and the prepo- 
sitional. Thus, the predictor “case of the slot” was handled as a binary variable. 
The relationship between the case projected on German noun insertions and the 
language of the plural marker is displayed in 6.4. The case of the slot is on the ver- 
tical axis, the language of the plural marker is on the horizontal axis. The data in 
6.4 reveal that overall, the nominative and the accusative are more frequent than 
all the other cases. Additionally, the proportions of the embedded-language plu- 
ral markers and the matrix language plural markers are asymmetrical in terms 
of the case required by the slot. The large proportion of German plurals in the 
nominative and accusative slots indicates that these slots, as expected, favour 
the insertion of German plurals. I interpret this fact by similarity in the status be- 
tween the Russian inflectional suffix(es) of the nominative/accusative plural and 
German plural markers. Their status is similar because like German plural mark- 
ers, which express the number, the Russian plural suffix -i (-y) also expresses 
the number in the first place, blurring the distinction between the nominative 
and the accusative. Finally, as anticipated, inflections of the matrix language are 
preferred when a non-core case is required. Given these considerations, the case 
projected on the slot will be included in the multi-factorial statistical analysis 
below as a factor determining the language of the plural marker. 


6.6 Statistical model 


In this section, I will investigate the factors presented thus far with regard to 
the extent to which they compete with, or assist, one another in determining 
the plural marking on German nouns inserted into a Russian matrix structure. I 
will also examine and assess each of the competing factors’ explanatory power. 
To approach these issues, I will adopt the procedure employed in the forego- 
ing chapters, which included the fitting and evaluation of a generalised linear 
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German Russian 


nom-acc 


Slot case 


other 


Plural marker language 


Figure 6.4: The relationship between the choice of the eee for 
overt plural marking on German (EL) nominal insertions and the case 
projected by the slot. Russian is the matrix language (ML). 


mixed model (see Baayen 2008: 278-284). In this model, significant interactions 
between the predictor variables outlined above and the binary dependent vari- 
able “the language of the plural marker on code-mixed German nouns” will pro- 
vide tangible evidence for the relevance of the predictor variables. 


6.6.1 Model fitting 


In order to obtain a minimal adequate regression model, the common procedure 
was employed (Baayen 2008, Szmrecsanyi 2013), which included fitting the max- 
imal model with the three factors outlined above as main effects: the odds, based 
on the distribution frequencies of the inserted noun’s singulars and plurals in 
the embedded language; the item’s stem-final segment, a vowel or a consonant; 
and the morphological case of the slot into which the item is inserted. Addition- 
ally, the maximal model included the interactions between these factors. The 
speakers’ individual differences in marking plural on German nominal insertions, 
i.e., the tendency to either retain the German plural marker or to add Russian 
plural inflections, was measured by means of the variable “speaker”. The vari- 
able “speaker” was handled as a by-subject random effect. Unfortunately, adding 
“item” as a random effect was impossible due to the high variation in this variable: 
151 German noun insertions correspond to 110 different lexical items. The model 
was thus run without the by-item variable. The model simplification consisted in 
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the exclusion of factors and interactions without any significant contribution to 
the explanatory power of the model. Following Baayen (2008: 281), the estimation 
of explanatory power of the interaction terms and main effects is based on the 
calculation of the C index of concordance. In line with the reduction procedure, 
all interaction terms were excluded from the model (plural-singular ratio x stem- 
final segment, plural-singular odds ratio x case of the slot, stem-final segment x 
case of the slot). The final, minimal adequate model is given in Table 6.6. 


Table 6.6: Predicting the language of the overt plural marker: minimal 
adequate generalized linear mixed model. Predicted odds ratios are for 
Russian (or matrix language) overt plural markers. Significance codes: 
“significant at p < 0.05, ** p < 0.01, *** p < 0.001. 


Factor Odds Est. Pr(> |z|) 
(Intercept) 2.147 0.764 0.096 
Plural-singular ratio 0.443 -0.815 0.000 *** 
Stem-final segment (‘vowel’) 0.339 -1.082 0.014 * 
Slot case (‘NOM or Acc’) 0.383 -0.961 0.031 * 


Random effect: 
Speaker 
(intercept, N = 12, variance = 0.439,0 = 0.662) 


Summary statistics: 


N 151 
% correct predictions (% baseline) 79 (81) 
C index of concordance 0.838 
Somer’s Dxy 0.676 


6.6.2 Model evaluation and model discussion 


After the model is fit to the data, the fit can be evaluated. The minimal adequate 
model reported in Table 6.6 is of high quality. The model correctly classifies 79% 
ofthe data overall. Regarding the categorical prediction of the plural marker lan- 
guage, i.e., when always guessing one variant, the model correctly predicts 77% 
of German plural markers and 81% of Russian plural inflections. Furthermore, the 
fit is estimated by the measure of predictive accuracy which relates the observed 
realisations of the plural marker to the predicted outcome of the model (Bresnan 
et al. 2007). The outcome of the model is the choice of the German or Russian 
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plural marker, denoted by 0 and 1 respectively. The accuracy measure counts 
any probability > 0.5 as correct for the Russian plural marker. The measure of 
predictive accuracy is provided in Table 6.7. The model correctly predicts the use 
of German plural markers with the lexical items analysed in 85% of the cases, but 
it has more difficulty predicting the use of Russian plural markers, performing 
with only 72% of correct predictions. The C index of concordance between the 
predicted probability and the observed binary outcome is 0.838, which indicates 
that the model has real predictive power. Performance indicator Somers’ Dxy, 
a rank correlation coefficient between predicted probabilities and observed bi- 
nary response, is 0.676, which also attests some predictive capacity of the model. 
As to the random effect “speaker”, the variance and standard deviation of the 
by-subject effect reveal minimal variation. The speakers in the sample favour 
neither language for marking the plural on German insertions at the individual 
level. 


Table 6.7: Model accuracy. Classification table for the minimal adequate 
model. (The table representation is based on Bresnan et al. 2007). 


Predicted % correct 


0 1 
Observed 0 67 12 85 
1 20 52 72 
Overall 79 


The main effects in the model offer persuasive evidence in favour of the hy- 
potheses formulated above. The signs of the regression coefficients (Estimate) in 
Table 6.6 reveal the direction of the adjustment to the intercept. Given this, we 
can conclude that the factors a noun’s plural dominance, or high plural-singular 
ratio, vowel as the final segment of the stem, and the nominative or accusative 
case of the slot disfavour the use of Russian plural markers with German code- 
mixed nouns. Conversely, any of the non-core cases projected on the slot, a con- 
sonant as the final segment of the stem, and a noun’s singular dominance, or 
low plural-singular ratio, demonstrate a preference for Russian plural markers. 
Consider the odds listed in Table 6.6. Both the stem-final segment and the case of 
the slot have comparable effect sizes, that is, the odds for using a Russian plural 
marker decrease by approximately 66% if the stem features a vowel in the final 
position, and by 62% if the case of the slot is either nominative, or accusative. The 
strongest effect is exerted by the plural-singular ratio, or dominance: the odds for 
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Russian overt plural markers fall by 56% at every one-unit increase in the plural- 
singular ratio on a logarithmic scale. This stands for the increase of this ratio by 
2.7 on the linear scale. In other words, if the plural-singular ratio increases by 2.7, 
the odds for using a Russian plural marker falls by 56%. The overall importance 
of the factors is given in Figure 6.5 by plotting the decreases in the Akaike Infor- 
mation Criterion of the model when a factor is removed from the minimal model. 
As mentioned in the previous chapters, more sizable decreases in the AIC crite- 
rion of a factor stand for its greater overall importance. Thereby, when predicting 
the language of the overt plural marker used with 151 German noun insertions 
in Russian sentences, the most important factor is the plural-singular ratio. The 
second most important predictor is the phonemic shape of the stem, namely, the 
presence or absence of a vowel in the stem-final position. The case projected by 
the slot on the inserted lexical item is ranked last. Crucially, in slots projecting 
the nominative or the accusative case (coded as one level of the binary variable 
“case of the slot”) the proportions of German and Russian plural markers on noun 
insertions are equally large, and the asymmetry exhibited is due to the number 
of instances of the other cases projected. In this case, German noun insertions 
do not take German plural markers as frequently as Russian ones. 


PL-SG ratio e 


Stem-final vowel . 


Slot case 


Figure 6.5: Importance of factors in model: decrease in Akaike Infor- 
mation Criterion (AIC) if factor removed. (The table representation is 
based on Szmrecsanyi 2013.) 


This analysis shows that the frequency-based plural-singular ratio, a continu- 
ous variable, and structural factors such as the case ofthe slot and the the inserted 
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lexical item’s stem-final segment reliably predict the language of the overt plural 
marker on German lexical items inserted into Russian sentence frames, the most 
important predictor of this variation being the plural-singular ratio. The varia- 
tion in the speakers’ preferences to use either Russian or German plural markers 
was taken into consideration and found to be negligible. 


6.7 Conclusions and discussion 


This study has addressed the question of whether in a situation of marking plu- 
ral on code-mixed lone nouns, these nouns retain the plural morphology of their 
language, i.e., the embedded language, or receive plural markers from the matrix 
language: ol cl N G]-PLR] or RI cl N-PL g] g]. Prior research has largely focused 
on explaining the use of either double plural morphology or embedded-language 
plural morphology with code-mixed nouns, and attributed the use of these pat- 
terns to structural factors (Boumans 1998: 91; Myers-Scotton 2002: 91, 150), erro- 
neous access in production (Myers-Scotton 1993: 132-136; Myers-Scotton & Jake 
1995: 1000) or high frequency of some plurals in the source language (Backus 
1996: 151, 1999a: 97-99, 2003: 93-100). However, these assumptions have neither 
been systematically examined, nor tested on monolingual material. In this study 
Ihave analysed the extent to which the choice of the language of plural marking 
on code-mixed nouns is determined by the frequency distribution of the inserted 
items’ singulars and plurals in the embedded language and the structural require- 
ments imposed by the matrix language. The research questions are addressed 
through corpus analyses and statistical modelling. 

This investigation reveals three main findings. The first concerns a frequency 
effect: the frequency with which a noun’s plural occurs in the embedded lan- 
guage, i.e., German, appears to determine the language of the plural marker on 
code-mixed nouns. In a situation of competition between a lexeme’s singular 
and plural forms during online production, a plural-dominant item tends to be 
selected as a whole and inserted into a matrix clause together with its plural 
marker. If the inserted lexical item is a singular-dominant noun or a noun with 
no dominance of a specific number form, only the stem, corresponding to the 
base form in these data, will be activated in production and will receive the plu- 
ral marker from the matrix language, namely, Russian. This provides compelling 
evidence for the effect of frequency assumed earlier in (Backus 1996, 1999a, 2003). 

The entrenchment of high-frequency plurals observed in the Russian-German 
code-mixing data concurs with similar findings from previous studies in lan- 
guage processing, first-language acquisition and typology. Experimental re- 
search into processing of singulars and plurals has produced substantial evidence 
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that plural-dominant words are accessed faster than singular-dominant words 
(New et al. 2004, Sereno & Jongman 1997, Baayen et al. 1997). This frequency 
effect is interpreted as evidence for the fact that a plural-dominant word is ac- 
cessed directly and has an allocated autonomous representation in the mental 
lexicon. In the speech of children acquiring Russian, the first plural forms are 
plural-dominant nouns, for example, glaz-a ‘eye-NoM.PL’, jagod-y ‘berry-NOM.PL’ 
and grib-y ‘mushroom-Nom.PL’ (Gagarina & Voeikova 2009: 198). Interestingly, 
children have been found to use these forms with reference to singular enti- 
ties (Ceitlin 2000: 91), which reinforces the idea that plural-dominant nouns are 
learned and retrieved as holistic units. Furthermore, in a corpus-based cross- 
linguistic study of number marking, Haspelmath & Karjus (2017) propose seman- 
tic groups of lexemes which are more frequent as plurals than as singulars; these 
include paired body-parts, paired items, small animals, fruit/vegetables, people, 
and ethnic groups. It is striking that many of the insertions with the embedded- 
language plural markers in both my data and other bilingual corpora fall into 
one of the suggested categories. The frequency effect observed in my data might 
also be approached from a semantic perspective. 

The second finding of this study concerns the relevance of the phonemic shape 
of the inserted word to the likelihood of receiving an inflectional suffix from 
the matrix language. I have shown that a German lexical item with an accented 
vowel in the stem-final position cannot take Russian inflectional suffixes directly 
since the Russian declensional system depends on stems with consonants in the 
final position. If the final segment of an inserted German stem is an accented 
vowel, either a compromise strategy such as the use of epenthetic consonants is 
employed, or German plural forms are produced. Therefore, the Russian declen- 
sional system restricts the use of Russian inflectional suffixes with German stems 
depending on their phonemic shapes. In the subsequent statistical model, I recon- 
sidered this absolute constraint as a probabilistic factor because the across-the- 
board analysis revealed that the presence of a vowel in the stem-final position, 
whether accented or not, results in favouring the use of German plural markers. 
I attribute this effect to processes of similarity identification between Russian in- 
flected words and German insertions at the level of morphophonology. Instances 
of accommodation of German nouns when bilingual speakers reanalyse some 
of the stems’ material as part of Russian derivational suffixes demonstrate that 
speakers construct similarity online whenever they cannot detect it (cf. Hakimov 
& Backus 2021b). This strategy enables them to produce forms which satisfy the 
requirements of the matrix language and are thus acceptable in the bilingual 
community. 
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The third result relates to the other structural factor: the mismatch between 
German and Russian in the systems of case marking in the plural. When the ma- 
trix structure projects a non-core case on the slot into which a German lexical 
item is inserted, the tendency is to employ Russian inflections, characterised by 
a fusion of the number and the case. This finding can be interpreted as a mani- 
festation of the pressure exerted by the matrix language to produce well-formed 
Russian constituents. At the same time, many German plural nouns occur in slots 
requiring the nominative or accusative case. I account for this situation by the 
fact that the function of German plural markers and the function of the Russian 
inflection of the nominative and accusative case -i (y) coincide. Owing to form 
syncretism, both express a number value rather than the case. This kind of rela- 
tional similarity results in the ease of inserting German plurals into such slots. 
We may also assume that the declensional systems of the two languages are per- 
ceived as incompatible in the other cases because in slots projecting those cases, 
bilingual speakers tend to use Russian (=matrix language) plural formatives, en- 
abling unambiguous case-marking. 

The findings of this study have far-reaching consequences for models of code- 
mixing because they clarify the emergence of the so-called internal embedded- 
language islands. Firstly, the embedded-language plural markers are regarded as 
syntactically inactive (Myers-Scotton 2002: 92) or parts of chunks (Backus 1999a: 
98). If we combine the concept of syntactic inactivity with the idea of holistic 
storage, we can assert that embedded-language plural markers are syntactically 
inactive inasmuch as they are part of the representations of plural forms. These 
plurals are so strongly entrenched in the mental lexicon/grammar that they are 
retrieved as wholes in bilingual production. If a plural is weakly entrenched, a ma- 
trix language plural marker is produced. Secondly, by handling both categorical 
variables - the phonetic and the morphosyntactic context - as probabilistic ten- 
dencies rather than absolute constraints, the study has provided a greater under- 
standing of non-trivial idiosyncrasies observed in bilingual language production. 
Thirdly, the findings demonstrate that in language mixing, bilingual speakers 
keep track of the regularities of both the embedded language and the matrix lan- 
guage at the level of morphology and also attend to the distributional properties 
of competing forms. While the matrix language determines the morphosyntac- 
tic and phonetic context and thus influences the choice between the competing 
mixing patterns, the distributional properties of the embedded-language material 
appears to play an even greater role in predicting the variation. Similarity iden- 
tification, which manifests itself at the level of morphophonology and the level 
of morphosyntax, again involves activation of the representations attributed to 
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both languages. The results reported here are encouraging, and should be vali- 
dated in further studies of other bilingual corpora. 

The study presented in this chapter differs from the studies reported in the pre- 
vious chapters in that it showcases how frequency-based and structural factors 
can be usefully investigated together as factors influencing choices between vari- 
ant mixing patterns in bilingual speech. I have interpreted the effects of contex- 
tual structural factors within the framework of usage-based contact linguistics, 
arguing that processes of similarity detection, and even construction, are at the 
core of the choices which bilingual speakers make in online speech production. 
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Research into the structure of bilingual speech has traditionally focused on the 
distribution of elements of language A in the discourse framed by language B. Lit- 
tle attention has been drawn to the inserted elements’ distributional properties 
reflecting their usage in language A, i.e., in the monolingual mode. This book has 
shown that distributional properties such as an element’s overall occurrence fre- 
quency, its co-occurrences with other elements as well as the competition among 
these co-occurrences decisively influence the structure of bilingual speech. Mul- 
timorphemic forms and multiword sequences which are frequent in language A 
tend to appear in bilingual speech preserving their integrity. A usage-based ex- 
planation of this effect refers to the fact that frequently used multimorphemic 
forms and multiword strings leave strong memory traces in the language user’s 
mind. During language comprehension and production, the mental representa- 
tions corresponding to frequent multimorphemic and multiword items are acti- 
vated faster than the representations underlying their component parts. Hence, 
holistic storage of particular linguistic structures leads to the production thereof 
en bloc. The analyses in this book present evidence that pieces of language reg- 
ularly used together in the embedded language, which are also referred to as 
chunks, appear to repel switches, and conversely, elements with no, or few, fre- 
quent companions in the embedded language easily combine with the material of 
the matrix language in bilingual speech. Furthermore, I have demonstrated that 
prediction of mixing patterns, or of the choices bilingual speakers make, usually 
involves other factors. Apart from distributional factors, other factors draw on 
overlaps and mismatches between the structural patterns of the languages in- 
volved. Because under a usage-based view, categorisation, which is responsible 
for the emergence of abstract linguistic structure, is grounded in the process of 
similarity identification, not only effects of usage frequency, but also effects of 
similarity may be usefully interpreted within one framework. Thus, even simi- 
larities and differences between equivalent structural patterns of the bilingual 
speaker’s languages are interpreted in terms of the speaker’s linguistic experi- 
ence: bilingual speakers compare, whether consciously or unconsciously, famil- 
iar structures and elements of one language with equivalent forms available in 
the other language. Comparisons resulting in establishing similarity in some as- 


7 Summary and outlook 


pect of linguistic structure open up possibilities for mixing and transfer and thus 
lay the ground for linguistic innovations Sebba (cf. 2009). However, it is the distri- 
butional properties of the inserted material that make the emergence of specific 
mixing patterns probable. 

The studies presented in this book investigated language mixing in three 
frequently reported loci: the adjective-modified noun phrase, the prepositional 
phrase and plural marking on inserted nouns. Each of these contexts involves the 
occurrence of embedded-language islands, i.e., multimorphemic or multiword 
strings of the embedded language in the discourse framed by the matrix lan- 
guage. While co-occurrence frequency, the basis of chunking, was found to fa- 
cilitate the use of embedded-language islands in each of the examined structural 
contexts, the frequency of the words constituting the islands also determined the 
likelihood of their appearance in bilingual sentences, namely, the frequency of 
the noun in the prepositional phrase and the frequency of the adjective in the 
adjective-modified noun phrase. 

In adjective-modified noun phrases involved in code-mixing, the frequency of 
the adjective was observed to negatively correlate with the tendency to produce 
a German embedded-language island. Whilst frequent adjectives, which express 
very general meanings, usually came from the more activated, matrix language, 
Le, Russian, low-frequency adjectives were predominantly German. This situa- 
tion was interpreted in terms of (i) Backus’s specificity continuum, according to 
which embedded-language lexical items with specific meanings are frequently 
involved in code-mixing, and (ii) the strong syntactic projection of inflected Ger- 
man adjectives (Auer 2005, 2007a), which are followed exclusively by German 
nouns in the examined data. Hence, the embedded-language islands structured 
as adjective-modified noun phrases corresponded either to chunks, or were trig- 
gered by German low-frequency adjectives, distinguished by specific meanings. 

In the prepositional phrase, the bias to produce embedded-language islands 
was observed to positively correlate not only with the probabilistic factor odds, 
based on the frequency of co-occurrence between the preposition and the noun, 
but also the frequency of the noun. I interpreted the effect of the noun frequency 
as evidence for the tendency of high-frequency nouns to trigger their preposi- 
tion companions, which are part of highly recurrent multiword sequences. Prior 
discursive context appeared to exert the strongest influence on the choice be- 
tween German and Russian prepositions with German noun insertions. That is, 
ifa preposition occurred in the immediately preceding discourse, this preposition 
was likely to appear in the examined prepositional phrase in the same language 
again. This priming effect was interpreted as evidence for the high accessibility of 
function words to bilingual speakers after their previous retrieval a moment ago 
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during the same interaction. As in the previous case studies, plural marking on 
German noun insertions in Russian sentences exhibited two patterns: the speak- 
ers either produced German plurals, i.e., internal embedded-language islands, or 
combined German stems with Russian inflectional suffixes, fusing number and 
case. The choice between a mixed constituent and an embedded-language island 
was found to result from the combination of the following factors: the plural- 
singular distribution ratio, the phonemic shape of the inserted stem and the mor- 
phological case of the slot into which the noun is inserted. According to the 
minimal adequate regression model fit to the data, the most important predictor 
of this variation was the plural-singular ratio: plural-dominant nouns, i.e. nouns 
that are more frequent as plurals than as singulars, tended to retain their German 
plural marking in mixed sentences, whereas singular-dominant nouns received 
plural marking from Russian. The stem’s phonemic shape was the factor of sec- 
ond importance: nouns with vowels in the stem-final position retained their Ger- 
man plural marking more often than nouns with consonants in the stem-final 
position. This result was regarded as a morphophonological restriction that the 
matrix language exerts on inserted noun stems. Finally, the non-equivalence of 
the German and Russian nominal systems, with varying degrees of syncretism, 
affected the speakers’ choice of variants: German nouns in slots projecting the 
genitive, the dative, the instrumental and the prepositional case received Russian 
inflectional suffixes more frequently than German nouns in slots requiring the 
nominative or the accusative. In effect, bilingual speakers could insert German 
plurals in slots projecting the core cases more amply than in slots requiring the 
non-core cases. I interpreted this finding to result from two aspects, namely, (i) a 
mismatch between case distinctions in the plural forms — while every non-core 
case in Russian has a unique plural formative, German plural paradigms virtually 
neutralise case distinctions — and (ii) a similarity in form syncretism between Ger- 
man plural paradigms and Russian plural nouns in the core cases, distinguished 
by nominative-accusative syncretism. Hence, this similarity is of the relational 
type (Gentner & Markman 1997). 

When we compare the various predictors identified through the application 
of statistical modelling, co-occurrence frequency was found to exert an effect 
on the variation in every case study. It was the most important predictor in 
the variation in patterns of plural marking on German noun insertions. In this 
case study as well as in the analysis of switch placement in the prepositional 
phrase, co-occurrence frequency was modelled in relational terms considering 
the other items entering the co-occurrence distributions. While in the study of 
plural-marking, the competition was only between two forms, the plural and the 
singular (which is equivalent to the base), the competition between the preposi- 
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tions accompanying a specific noun involved more than ten items. Unlike these 
studies, the analysis of mixing in the adjective-modified noun phrase dispensed 
with a similar relational measure because multiple nouns from the data set are 
used with a virtually unlimited number of adjectives. A comparison of the im- 
pacts of co-occurrence frequency on the variation in mixing patterns in the vari- 
ous contexts yields a conclusion that the fewer competitors in a distribution, the 
more robust the effect of co-occurrence frequency. 

As concerns the inter-speaker variation in the utilised data, it was found to be 
negligible in every case study. This result lent support to my assumption that the 
speakers represented in the corpus form a rather homogeneous group and their 
personal preferences in code-mixing did not significantly influence the distribu- 
tion of the patterns under scrutiny. 

Essentially, a usage-based approach to the analysis of code-mixing, as pro- 
posed in this book, proves not only empirically robust but extremely fruitful 
in providing psychologically plausible explanations for variation in code-mixing 
patterns, including embedded-language islands. The reported results provide tan- 
gible evidence that patterns in code-mixing depend on (i) gradient facts of us- 
age, (ii) similarities between the involved languages’ structural patterns, and (iii) 
the immediate linguistic and discursive context. Additionally, my findings can 
be considered as corroborative evidence of the usage-based claim that language 
users represent multiword and multimorphemic amalgams and heavily rely on 
them in language production. 

Although the results are encouraging, a more accurate and robust compari- 
son of bilingual and monolingual data would be possible when large corpora of 
spoken language are available. In view of the applied methodology, in future it 
would be interesting to model recency of linguistic structures in discourse as a 
gradient rather than a discrete factor. An important question for future studies 
is to determine a more precise measure of chunk competition. For example, in- 
stead of odds it might be worth employing more complex information theoretical 
measures such as entropy. 

In view of the findings reported in this book, future work in contact linguistics 
should focus on the followings directions: First, it will be necessary to test the 
relevance of the explanations proposed for the emergence of embedded language 
islands to the matrix language surface structure. Most interesting would be an 
in-depth analysis of the slots which accommodate embedded-language material 
and the sequences preceding these slots in terms of their interruptibility and 
cohesion. Particularly exciting would be a study into the relationship between 
code-mixing, on the one hand, and syntactic constructions and lexical cohesion, 
on the other hand. It would also be beneficial to apply the approach laid out in the 
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present work to analyses of alternational code-mixing and to examine whether 
the results are valid for situations of congruent lexicalisation, including the case 
of dialect-standard mixing. Recent work by Goria (2021a) provides encouraging 
evidence for the role of lexically specific constructions and lexical chunks in al- 
ternational mixing as well. What seems to be even more promising is to extend 
the findings of this research to the languages in contact that belong to different 
typological types because a central issue in the future research agenda will be to 
investigate the structure of bilingual speech as resulting from (i) perceived and 
constructed similarity, (ii) patterns of usage and (iii) processing biases (see the 
papers in Hakimov & Backus 2021a). One direction could explore the relation- 
ship between similarities in the morphological systems of the contact languages 
and the outcomes of language contact. In this regard, the issue of formal and 
relational similarity could be brought into a sharper focus. 
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Explaining Russian-German 
code-mixing 


The study of grammatical variation in language mixing has been at the core of research 
into bilingual language practices. Although various motivations have been proposed in 
the literature to account for possible mixing patterns, some of them are either contro- 
versial, or remain untested. Little is still known about whether and how frequency of 
use of linguistic elements can contribute to the patterning of bilingual talk. This book 
is the first to systematically explore the factor usage frequency in a corpus of bilingual 
speech. The two aims are (i) to describe and analyze the variation in mixing patterns 
in the speech of Russia German adolescents and young adults in Germany, and (ii) to 
propose and test usage-based explanations of variation in mixing patterns in three mor- 
phosyntactic contexts: the adjective-modified noun phrase, the prepositional phrase, and 
the plural marking of German noun insertions in bilingual sentences. In these contexts, 
German noun insertions combine with either Russian or German words and grammat- 
ical markers, thus yielding mixed bilingual and German monolingual constituents in 
otherwise Russian sentences, the latter also labelled as embedded-language islands. The 
results suggest that the frequency with which words are used together mediates the dis- 
tribution of mixing patterns in each of the examined contexts. The differing impacts 
of co-occurrence frequency are attributed to the distributional and semantic specifics 
of the analyzed morphosyntactic configurations. Lexical frequency has been found to be 
another important determinant in this variation. Other factors include recency, or lexical 
priming, in discourse in the case of prepositional phrases, and phonological and struc- 
tural similarities and differences in the inflectional systems of the contact languages in 
the case of plural marking. 


